General Disclaimer 


One or more of the Following Statements may affect this Document 


• This document has been reproduced from the best copy furnished by the 
organizational source. It is being released in the interest of making available as 
much information as possible. 


• This document may contain data, which exceeds the sheet parameters. It was 
furnished in this condition by the organizational source and is the best copy 
available. 


• This document may contain tone-on-tone or color graphs, charts and/or pictures, 
which have been reproduced in black and white. 


• This document is paginated as submitted by the original source. 


• Portions of this document are not fully legible due to the historical nature of some 
of the material. However, it is the best reproduction available from the original 
submission. 


Produced by the NASA Center for Aerospace Information (CASI) 








y 


un 

fn 

I 

00 

z 


(tj 

-t 

U "\| 

a 

-_, ^ 


m 


N 

'3 




a 


to 

CN 

z 

z 

rs 

a 

o 


H 

H 

a 

t-t 

H 

w j 

«a 

04 

y -a 

H 

OT 

O 

a u 
a 


a 

■3 

a 

<* 

4 

'j 

ta 

>• 


a 

Q 

04 

t-* 


<A 



a 

■0 


tri 

u 


a 

0) »- 


a 

4 o 

>• 

u 

0 c 

a 

a 

'J 

a 

•< 

'~' -M 


’j) a 
z 


--. -M 

H 
<yi a 
tTi a 

ri H 
p^ a 

r- H 

fc-t 
•<< 


I 

ul 

U 

I 

»c 

VI 

< 


K 

\ 

y 

O o 

Ui i4 

(U 

uq U 

a 

T 

q a> 

■H 

■w •£> 
(U ^ 

H •- 

u 

a 


. 

trj a 
4 U 
4 O 

iM U 


(/) 

z 

qh 


z 


z 

o 


H 

H 

c/^ 

U 

CZ) 


Pm 

O 

< 

» 

P 

H 

U 

H 


S 

U 




Pm 

O 




> 

Q 

H 

c/) 


c/) 

U 

H 

m 


H 

H 

< 


1 / 



\ 


) 


Convair Division 


Contract No NASW 3682 


1/ 



C5ENERAL DYNAMICS 

Convair Division 


SPACE STATION NEEDS, ATTRIBUTES & 


>» 

i_ 

0 

■o 

E 

3 

E 

C/> 

D 

1- ^2 

CO 

’i* =5 

o6 

iS 

c 

2 j2 

g 

o 09 

o 

D 

>» </) 

■Q 

Cw mmm 

O 

v_ 

£ •? 

c 

E-l 


3 O 

• 

(/) < 



cc 


CO u. 

c 

0 ) 


^ 0 
£ c 
— 0 
c CO 

O . 

CO 

.55 O 

S o 


:i.r)iXG PAxr blaxk not 







57 





•> 


-3 


CO 


CJ 

0 

XD 


CD 


CD 


1— 


CD 



T3 

Z 

TD 

.>•’ — » 

CD 


3 

C\J 

3 

3 

+-> 


CJ5 

0 

to 

•* 




3 

to 

-M 

(D 

0 

to 

fO 

-3 

•#— 

03 

•u 

1— 

4-> 

CO 


03 

CO 



N 

03 

CD 

• 

•r~ 

2 

u 

CD 



03 

cn 

•pp* 

■M 

CL 

CD 


3 

CO 

CL 

3) 

03 





CO 


3 

CO 

•r- 

3 

0 


_3 

•r“ 


to 

+J 

CJ 


to 


03 

03 

03 

S. 

^- 

•M 

0 


CO 


M- 

CD 


03 


X 

CD 


E 


CJ 

CJ 

H3 


CD 

CD 

CD 

3 

Cl 

CL 

4-> 

0 

CO 

to 


c 

a; 

B 

OJ 

CT) 

fO 

c 

(V 


c 

2 

o 


(/) 

(J 


>) 

-D 

3 


i/) 

fO 

a> 

«T3 


•r- (/) 


o 


ro 

C C 
>1 O 
Q 


<T5 

E 


H3 

S- 

O 

c 

OJ 

C£3 


CL 

O 


O) 

(U 


cn 

c 


o 

+J 

c 


c 3 
c 

n3 <U 

r— U 

D- fU 


4-> 

U 

o; 


u 

s- 

c 


“O 

o» 

CL 

3 

O 

S- 


xa 

c 

fO 


s. 

0) 

4-> 

3 


Ni 


TD 

C 

n3 


C 

O) 

QJ 

-Q 


OJ 

> 


C 

fU 

cn 

o 


OJ 

+-> 

3 

JZ) 


a> 

> 

X 

JC 


«T3 

S- 

cn 

Ol 


u 

a; 


<D 


c 


CD 


(/) 

t/) 


CD 

S- 

3 


rt3 
U 

«r- CO 

C fU 


ID 

C 

fO 


a; 


i. 

o 

2 


O 

4D 


«/) 

0^ 

s- 

cn 

o 

s- 

Q. 


"D 

0) 

> 

o 

u 

CL 


<V 


u 


2 

O) 

“D •!“ 

<D > 
2 CD 
O) S- 


> CO 

CD 

s- x: 



>> 

JC 


03 

4^ 

u 



•r— 

•fv 

• 

#• 

3 

X 

2 

3 

3 

2 

CD 

0 

E 




E 

CL 

> 

4~> 

0 

3 

CD 

•r- 

u 


U 

“O 


4-) 


T3 

Q 

CD 

<x 

03 

0 

to 

CO 


Q 


< 

C 


0 


K-t 

CD 

to 



ro 

2 


*o 

fD 

O 

CQ 


O 

to 


<D 


> 

T5 

C3T 


U 

rc 

(D 

i- 


c 

o 


CO 

c 

o 


CD 

3 

CD 

X) 


fO 


CO 

3 


OO r— 


c 

03 

u 


CD 

CJ 

fO 

CL 

CO 


u 

3 

o 

u 


3 

cn 


CD 

x: 


CD 

x: 


1. 

fO 


u 

s. 

CD 


u 

CD 


E 

o 

o 


3 

O 


03 

CD 

CD 


2 

O 


(D 


CO 

03 


>) 

“O 

3 


to 

to 


3 

CL 

3 



•i— 

0 

• 

03 

+-> 


1 

4J 

CO 

U 

CJ 



3 

(J 

r— 

c 

03 

3 


CD 

03 

03 

1-^ 

Q. 


3 





CO 


0 

"O 

f— 


to 

r 

Ol 

.f— 

r— 


0) 

3 


u 

4-> 

3 

CO 


0 

3 


CD 

0 


f- 

•r“ 

3 

> 

4J 

2 

3 


4-> 

0 

T3 

to 


0 


CD 


CD 


3 

M- 

• 

U 

^- 


CD 

0 


to 


0 

■M 

U 


CD 

CD 



3 

fO 

4-J 


to 

CL 

C 

CD 

CL 

03 

X3 

to 

Qu 

0 

CJ 

CO 

•M 


(D 

< 

•r» 

•r“ 


CO 

CO 

U 


■M 

c»- 

0 


3 

0 

CD 

03 


-M 

CD 

0 

3 

CJ 

3 

3 


U 

CL 

Q. 

3 

CD 

cn 

3 

03 

to 


CD 

Q. 


0 

CL 

CD 

■D 

*r» 

(D 

CO 


CO 

3 

3 

CJ 

3 


4J 



03 

c/3 

CL 

"D 

03 

03 

to 




0> 

CJ 


03 

+-) 


CD 

XD 

•r” 

2 


3 

• 

sz 


r~ 

0 


CD 

to 

-M 

> 

Q. 


U 

a 


u 

3 


CL 

O 


CD 


O 

3 

Q. 


Cl 

(O 


ro 


“O 

3 


3 

O 


to 

CJ 


"O 

CD 

t: 


E 

03 

3 

>) 

O 


> 

o 

Q. 


>> 

cn 

o 


o 

3 


U 

CD 

4-> 


CJ 


(D 

CJ 

T3 

03 

• 

3 

UJ 

CD 

CD 

>> 

CD 

C-J 

4J 


“O 

3 

<c 

03 

0 

3 

CD 

Cl 


4-> 

4-> 

CD 

CO 

"ci 


to 



3 

3 


XD 



0 

3 

CD 

>> 

XD 


3 

4-J 

3 

3 

3 

0 

3 

CD 

OJ 

Q. 


0 

CL 



0 

Q. 

E 

4-> 



p— 

CO 



, 


CD 


XD 

"O 

05 

to 

> 

to 

3 

0) 


CD 

OJ 


05 

4-> 

+J 

•r^ 

XD 

4-J 



3 

cn 


3 

>1 

E 

a; 

0 

•> 

0 

4-> 


4-> 


3 

CL 



0 

0 

0 

CL 

3 


CL 

3 


3 

3 

CD 


-3 

4-» 

to 

U 

CJ 

3 

L) 

OJ 


CD 

03 


CD 

4^ 

CD 

CO 

Q. 

0) 

3“ 

3 

cl- 


to 

X 


CD 

•r— 


0 

4-> 

T3 

E 

r— 

03 

3 


<D 

•f— 


3 

CD 

XD 

U 

3 

H- 

0 

C 

3 

3 

CD 

0 



CD 

03 

CL 


4J 

3 

> 

X 

CD 

CD 

CD 

to 

T3 

< 

CD 

CD 

3 

3 

0. 

CO 

d 

S3 


to 

to 

CD 

3 


to 

CD 

U 

3 

CD 


CD 


Q. 

3 

to 


O 

C-J 


to 

3 

JD 


U 

CO 


fD 

CD 

3 

CO 


+-> 

to 

>> 

to 


<o 

3 


S- 

o 


CD 





tn 

CJ 



0 


• 

CL 

CO 

3 

CD 

cr. 


CL 

3 

- 


3 

0 

u 

3 


CL 


to 

c 

0 


05 


0 

3 


3 

03 


4-J 

CL 

> 

+J 

to 

•M 

•3 

r: 

u 

03 

to 

•r- 



3 

(J 


CD 

CJ 


3 

"O 

3 

0 

CD 

CD 

3 


3 

X 

CD 

0 

CL 

CL 

4J 

4-> 

3 

0 

■M 

4J 


CL 

to 

0 

3 

3 

•p- 


03 

CD 

3 

0 

E 

0 

E 

4-J 

to 

1— 

E 

to 

3 

CD 

CJ 

E 

03 

•f— 

CD 



Cl 

3 

jO 

0 

U 

sz 

3 

-0 

X> 



3 

0 


4J 


CD 

CD 

3 

4- 

to 


3 


to 

XJ 

T3 

0 

0 


CD 

3 

CD 

CD 

•r“ 

•r» 



3 

CJ 

E 

CJ 

•r- 

> 

> 

4-^ 

CO 

3 

CD 

E 

c 

4J 

0 

0 

CD 

0) 

0 

Cl 

0 

CD 

•r“ 

3 

3 

4-> 

i_ 

Li_ 

CO 

u 

-3 

> 

Q. 

CL 

CO 

05 


CD 

+-> 




\o 




sys 


STUDY TEAM ORGANIZATION 


IV 


tr 

w o 
E = Q- 

S- 

« S CO — 

CO g 

CO o !_i .2 

o ^ « 2 
~ o <U .S 

oq. 
o ^ c Qi 

E c -g .9? < 
e 3 u u w 

u c c CO 2 
u E > <D .2 
2 o 2 ~ « 


□ o 

O 0) 

0) a 
CO w 

iS 

O »- 
■■iz ® 
CO CO 

Z D 


CO 
>» 
T3 CO 

E — O 

■S 

“■ 3 

g .9- 

R3 C 

5-^ 


ec 

LU 

CS 

< 

>« 

z 

O 

< 

*t3 

S 

S 

o 

m 

z 

ui 


• 

ec 

< 
— i 
Q. 



< 

oc 

C9 CC 09 
LU ULJ S 

t « o 

Z < fiQ 

^ < C9 


23 Z 

CO 

CO cc 

< -i 


s < 

H- o 

< CD 
ae 

LU O 
O GO 


x: CD 
UJX g 


CL cc ”3 
S -o cci 

kJ u! 

Q Q O 


QC 

LU 

CS 

< 

>> 

< 


s 

CO 

i 

CS 

1- 

< 

■ 

M 

1- 



5 


requirements for system architectural cost & programmatic 

NASA, civil & DoD options & hardware analyses of various 

use of a space station implementation plans elements & program 

(Task 3.1 ) (Task 3.2) scenarios (Task 3.3) 













■D (O 4J 
C S- T3 





•o 


r> 

*o 

c 

x: 

o 

T3 


03 

o; 

0) 

u 




u 

J3 

“O 

u 

E 



c. 

<J 


to 

o 

lO 


0> 

ro 



c 

-M 


3 

03 

o 

p“ 

o 

U 


O" 

s. 

4-> 

fO 

u 

OJ 


Q) 




OJ 

CL 


(/) 

to 

u 

4-> 


to 



c 

•»“ 

c 

A 

1X3 


c 

o 

CD 

CD 

to 



•r- 


o 

<M 

4-J 

4-> 



to 


O 

4/^ 

C 


to 

3 


Q. 

o 

(O 


Q. 




u 

o 


o; 

(J 

“D 

t/) 


• r— 



c 

3 

i/i 

s: 

M- 


to 

o 

4^ 

c; 

o 


• 


(J 

t/) 

t/> 

Qi: 

C 


03 



to 


CJ^ 


to 



(O 

0) 

•r— 

fO 

03 

<t3 

3 


c 

40 


_C 

Q. 

O 

T5 



u 

4-> 



C 


OJ 



u 

c 

o 

0> 


cu 


c 



■o 

}— 


o 

•p» 


OJ 



4-J 


s. 

4-> 

c 

o 



sz 

Q. 



<u 

*o 

+-> 


03 

c 


T? 

T3 

c 

Q. 

“D 


OJ 


(13 


to 

03 

03 

to 



> 

#1 


U 

•n- 

to 

to 



to 

•» 

£3 

M- 

03 

03 


O 

•M 

to 

O 

•f— 




> 

C 

03 

u 

■M 

•3 

4-> 


c 

03 

x: 


C 

*3 

•r* 


•»“ 

E 

u 

E 

03 

03 

> 



03 

<TS 

«XJ 

x> 


•r“ 


03 


o 




4^ 



•r» 

L. 

CD 



u 


03 

3 

CL 

o 

03 


ro 


3: 

cr 

CL 


S- 





03 

to 

CL 

<c 


i. 


to 

&. 




C 

o 


Q. 



>) 

CL 

o 



03 

c 


&. 

03 


to 


+-> 

o 

<o 

fO 

4-> 

4-> 

B 


to 


c 

c 

to 

03 




to 

o 

o 


•M 

03 


U 

to 


•r- 

x: 

C 



O 

•r* 

+J 

4-> 

(j 

03 

4-> 


•r-3 

E 

3 

3 

fO 

to 


ro 

<T3 



r— ■ 

03 

03 

CD 

03 

E 

03 

o 

o 



C 



N 

> 

> 

C 

CL 


03 

c 

>5 

03 

o; 

•r~ 


4-^ 


03 

1— 



X 

to 



> 

<o 

XJ 

“O 

4-> 

'f— 

C7^ 

CJ 

03 

c 

c 

c 


x: 

•r" 


CO 

<0 


fO 

5 

H" 

f— 

03 




9 


SPACE STATION STUDY LOGIC 





e .i) 


30033256 1 56 




a first major conclusion, we are convinced that the mission requirements data 
have collected during this study provides a sound basis for definition of a 
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that implementation of this station should be delayed until the end of the next 
decade. 
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The mission analysis study orientation briefing of 15 September 1982 and supplements of November 1982 
and January 1983 were used as the basis for many user requirements. A number of additional reports 
from previous NASA studies were used to expand the requirements in specific areas. For example, the 
MSFC Nominal Mission Model, Revision 6, was used for mission definition and schedule information. 
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A comparison ot the missions and their characteristics such as size, mass, pointing requirements, power 
levels and data rates discloses that most are similar to those derived for U.S. missions. Some missions 
have similar objectives but are sized differently. 
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COMMERCIAL APPLICATIONS 
Conclusions 
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Special incentives may be required to induce commercial 
firms to increase research investments 


Two basic categories of missions were established: man-operated which are accommodated directly 

on the Space Station, i.e. attached, and free flyers which are separate entities. Man's role in 
the mission was used as the basic evaluation criterion. Therefore, in those cases where his 
involvement was vital to the mission or would enhance the mission by a significant contribution 
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Payload requirements summary data sheets were compiled and organized originally by discipline 
to display the data items most frequently needed for accommodation analyses. After the integration 
analyses were completed, these same data were organized for the Station, i.e., man-operated mission 
set. Time phasing charts were also created. These summary data sheets are employed extensively 
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The principle types support provided to free-flyer missions by the Space Station are; emplacement 
into operation which may include assembly and construction as well as transportation to the 
operational orbit; service for resupply and replenishment; reconfiguration, i.e., of sensors; 
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of seven principle traffic projections were compared and two separate analyses made by our sub- 
contractor, SPACECOM, The averages per year from these were compared and near coincidence 
existed. In addition, the traffic estimates for the first half of the decade were compared to 
a previous GDC analysis and close agreement found. 
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Conclusion: Approximately 75* of free-flyer missions can be serviced from a 28.5-deg orbit station 
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The work done throughout the study to identify uses and their requirements produced the mission set 
described earlier. This "Users Set" provides a menu of representative missions whose requirements 
have been validated to the degree that they can be used to establish a basis for architectural 
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DEFINITION OF A BASELINE TIME-PHASED MISSION SET 
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The results were documented on up-dated time phasing charts, missions requirements matrices and 
free flyer payload mission model summaries. 
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Of the 99 missions recommended for man-operated accommodation based on user requirements, 16 prefer 
a 57°, or thereabouts, orbit. There are two types of alternative accortmodation flexibilities pro- 
vided. The first is to use a free flyer, which could be a platform. Of the sixteen, six are suit- 
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ALTERNATE ACCOMMODATIONS (continued) 
90-deg orbit: 

• Eleven missions prefer polar orbit 

-- Two missions are suitable as free-fivers 
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The distribution of man -operated missions over the decade is improved from that based strictly 
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Conclusion: 28.5-deg station captures approximately 
92% of man-operated missions 
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During the time period from 1992 to 1995, the initial research development and production facility 
will be augmented with a servicing and operations capability. For this purpose, a TMS base will 
be developed on the station for '■'"vicing of LEO free flyers. Provisions for maintenance, repair 
and operation of a space based OiV will also be attached to the station during this time period. 
Considering the amount of propellant required to support OTV activities during this period, a 
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During the time period from 1992 to 1995. two platforms are Installed, one In 
a 57^ orbit and the second in polar orbit. These platforms consist of specific 
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Conclusion: Joint research & operations activities can be carried out 

on the same station at ieast through the next decade 
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Our proposed approach to development of the pclar Space Station is shown on 
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The crew size requirements were determined from our functional allocations analysis of OTV, TMS 
and Free Flyer servicing operations, analysis of the missions requirements for research, develop- 
ment and production missions projected station operation, and allowance for National Security 
Research and Development. The crew size is projected to be 5 by the end of 1990, rising to 12 
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28.5-DEG SPACE STATION MISSIONS 
ACCOMMODATIONS CAPABILITIES 
Data Transmission 



96% of missions set is TDRSS-compatibie 



The crew consumables consist of water, food, atmosphere, personal supplies, spares and EVA 
supplies. The graph shows the mass by year for a completely open environmental control/life 
support system (EC/LSS) and the reduction in mass when a partially closed system for 
water, food and atmosphere are implemented. 
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28.5-DEG SPACE STATION RESOURCE REQUIREMENTS 

EC/LSS Consumables 



3303258-183 




This chart depicts propellant requirements per year to support the baseline OTV mission model. The figure 
therefore represents a maximum propellant requirment. Given a nominal 60-80% payload capture ratio the 
propellant reqs’irements will be reduced correspondingly. 






-M 

IB 












P 


■CJ 


E 

E 



to 




0) 

x: 





C 





OJ 


p 

p 

o 


L. 

to 

1 


4. 

(j 

0) 



1 

o 

• 




4. 




00 




o 



c 

x: 



CO 


tA 



c 



4- 

4- 

CM 


4- 


s. 


■M 

3 

4-> 



3 

tA 

P 




3 







C 

Cl 


C 

18 



X 


tA 

C 

OJ 

<D 

o> 

V 


>> 

0> 

t. 


0) 

o 



0) 


c 


u 






c 

01 




0) 


xz 


L. 




o 


IB 

•1“ 

E 

E 

X 


<D 

4. 


% 

.a 

T> 



•Li 

O 


a» 

40 



(U 



05 

IB 

05 

> 




•r* 

C 



<B 

P 


.c 

h- 

c 



X 

c 

&. 

4. 


to 




(/) 

3 


c 

■Li 



4-> 

40 

0) 


4. 

U 

0) 

•r» 

O 


(J 

00 



CO 




40 

P 




-a 


O 

•r— 

> 

3 

4-> 

-o 

tA 




OI 

4-> 


.c 


tA 


O' 

(b 

4. 


4- 

X 


O' 

to 

c 




i/> 

u 

CO 


-l-> 

(U 

3 


c 

X 

3 



2 

OI 

05 


<D 

P 

4-> 


E 

u 

3 



U 




4-> 

X> 


OJ 



w 

CO 


o 

3 


Q> 

(0 

••-) 


2 

«B 



■Li 




O' 

c 

0) 


c 

>» 


O 


Q) 



* 


Q. 

tA 


OJ 

C 

•Li 


IB 

o 

x: 

>» 


P 

i- 

X 


(A 

OI 

4- 


OJ 

40 

C 


31 

o 

IB 


to 

•r- 

p 

s. 


05 

05 

ID 



.a 

O 

Q) 

E 


O 


£ 


OJ 


3 

4J 


05 

r“ 

P 

X) 



•4-> 



XJ 


0) 




+J 

4. 



ID 

s- 

> 

X 

to 

E 

«. 


•r- 

■o 

>> 

Q 

4J 

JC 

tA 


4- 

u 

O' 


•4J 

U 

o 

•r- 

X 

tA 

3 

to 




i. 

E 


•*-> 

tA 


O 

IB 



C 

•r- 

p 


3 


C 

+4 



3 

<U 


£ 





o. 

IB 


IB 

, — 


0) 

to 



X 


CD 

O 

> 

c 

O 

o 

E 


01 

E 




Q. 

0) 

•o 


ro 

05 

O' 


U. 

2 

•f* 

o 

to 

-M 





o; 



Q. 

o> 


4. 

C 

a> 

•f— 


< 


r— 




0) 


XI 


to 


OJ 

ID 

to 

p 

O 

o 

to 



> 

S- 

o; 

tA 

■o 

(U 



IB 


O 


o. 


tA 

3 

4- 


Ll 

4- 




■D 

(A 

0) 

Oi 

P 


a. 

tg 

o. 


o 

to 

3 

O 


p 

05 



TJ 

<u 




<8 

P 


IB 


E 


4. 




0) 


> 

4- 


C 

>. 

+J 

E 

•r— 


3 


o 


*r“ 


Q. 

X 

P 

tA 

4. 

T? 

to 

O 


05 


C 


3 

C 




c 




■Li 

c 

05 

3 






s. 

ID 

O. 

CT 

<B 

tA 


CO 

•r- 

4-> 


■o 


ID 

> 

'O 

«C 

05 

4- 


CJ 

OJ 


3 

(U 

-4-» 




E 

o 


OJ 

4- 



OJ 



0) 


00 

o. 


1 

S- 






c 


E 

O 

f— 

S- 

O 


P 

X 




0) 

r“ 


>> 




.c 



3 

4- 

0) 

*o 

o 

• 


E 



CO 

CL 

P— 

tv 

<B 

rmm, 


o 


•o 


to 


Q. 


4- 

(A 


3 



c 

o 

<D 


£. 

<D 




c 


to 

OJ 

O 

s. 

X 

c 

• 

C 


4-> 

o 

t. 




C 



2 

ID 


<C 

■Li 

V 

o 


o 

“O 



o 


o. 

OJ 

T3 

■o 

o 


2 





IB 

Q. 

p 



05 

0) 



<o 




IB 

•P“ 



-o 

-LJ 



E 


u 

IB 

p 

P 

C7i 



to 

+J 

•P 

3 

O 

p 


>> 

c 

c 


a 



fD 

U 

to 

(D 

IB 


E 


0) 


O 

f— 



s. 

IB 

(U 


4- 

4J 

rO 

P 



C 

4- 


O 

E 

c 


2 

>) 

“O 


(U 


E 


IB 

to 

C 


E 

05 


OJ 


L. 



o 





> 

to 

(U 


OJ 

OJ 


05 

o 

Q. 

^E 

> 



»3- 

10 

4- 

to 

CL 

to 




4~ 




E 

o> 

c 

O 


IB 



CVJ 



4J 




r— 

CL 




OJ 

o 

fO 

o 







to 

lA 

c 

■o 

c 


01 

o; 

3 


>0 

> 

z 

to 

4J 

tA 

05 

(U 


ID 

4.> 

■c 

P 

(O 

OJ 

to 


•V 

u 

O' 


X 

■r— 


3 

OJ 

P 


X 


4^ 

3 

r— * 

C 


■Li 




c 

(U 



4.4 




•r- 

05 

+4 


O 

O 

OJ 



IB 

<D 


■M 

o 

4. 


40 

IB 

« 

P 

■Li 


s. 



•M 



£ 

0) 

U 



c 

u 



s: 

> 

0) 

C 

to 


<D 

c 



to 


<u 

Q. 




IB 


OJ 


1— 

4. 

cn 

<D 

Q 

o 


*r- 

• 

(A 




o 

XJ 

3 



O' 

4. 



(U 

to 


£ 

p 

S. 

X 


C 

4J 

to 


s- 

0> 

CT 


1 — 

c 



OJ 

CO 

tA 




05 

4J 

p 

o 

<o 

•r— 

3 

Q. 

TJ 

0> 


OJ 

■r- 

4-» 


X 

C 

3 

05 

OJ 

c 

P 

■r~ 

o 

•r" 


.C 

O' 



s- 


CL 

O' 

C 


+J 

o 


Q. 

X 

o 


2 


(A 

+J 

1— 

o 

> 

C 



o 

c 

(U 



u 

P 

O 

4-» 




O) 




u 

t— 


T3 


s- 

iB 



4. 


C 

U 


p 

s. 


X 

•r- 

■M 



o 


r— 


Q. 

> 

OJ 


O 

IB 

to 

Q. 

to 

fO 

o 

r— 

p 

E 

to 

. 

u 


■*-> 

3 



IB 

X 


4- 




■r— 

p 


OJ 



01 

C7) 

to 

O' 

c 

o 


4- 

O 

■M 



ft 


05 


00 

05 

2 

L. 

00 

4- 

C 

(D 

c 

(B 

3 


O 

to 



to 


05 

> 

01 




o 




>y 

•r“ 

r.- 





+J 


+J 


D. 

•p“ 

CO 

05 

P 

to 

p 

cn 

C 

OI 


s~ 

r— 

tA 


to 

4- 

OJ 


c 

4J 

O 

P 

IB 

u 


•r— 



<0 

c 

P 

a; 

01 



c 

O 

OJ 



•r“ 

U 

to 

■X 

to 

c 



o 

E 

<0 

lA 

> 

Q. 



IB 


E 


£ 

U 

Q. 

> 

c 

Q. 


to 




> 

U 

•r— 

O 

P 


o; 

>> 



OJ 

<D 


s- 

ID 

00 


•r“ 

05 


C 



1 — 

&- 



E 

■Li 

f— 


4, 

O- 

C/> 

05 

4-> 


(A 

X 

> 


o 

o 

P 

CU 

CL 




•r- 



•r~~ 

^D 

s: 

tA 


05 


h- 


o 


to 


-o 


cn 


OJ 

X 

•r“ 


3 

(J 

p 

c 

to 

X 

C 


r— 

«4- 

CO 


CD 


4- 

CTv 


r— 

01 

2 


CT 



o 

O 

P 

03 


05 


CO 

0) 


4- 

O 



XI 

f— 



OJ 



u 

QC 


P 

• 

"Q 

cn 


O) 

P 

o 




•r- 

CL 

4- 


4- 

«D 

o 



o 


O 


c 

E 

.a 



(U 

>) 


to 

E 

18 



P 

p 

fl3 

X 

p 

P 

1— ( 

“O 



>> 

c 

to 

O' 

X) 


3 

o 

(U 


4-) 

O 



c 


C 


to 



<u 

ra 

c 

IB 



IB 

u 

>> 


C 

P 

p 

P 

IB 


to 

t/> 

O 


C 

c 

-C 

(B 


« 


pv 




IB 


•fmm 

o 


X 


•a— 

P— 

<D 

0) 

o 

p 



s. 


Q. 

■o 

IB 


a— 


E 


to 

X 



>, 

U 




£ 


0> 



CU 



r— 


•p» 

05 

s: 

X 

05 

4- 

rD 


s. 


lA 


IB 

> 


OI 

■o 

to 


OJ 



tA 

o 


CL 

ID 

Q. 

r— 

3 

i. 

<A 

>) 

C_> 

05 


4. 

■o 

4- 


CL 

o 


3 



O 

OJ 



o 

o 

0) 

U 


2 


O 

IB 

OJ 


o 

o 

S- 


4. 

ro 


>> 

■o 



4- 


(B 


O 


E 


.X 


4~ 

o 

a; 

05 

OJ 


CL 


c 

Q 

0> 



4-> 

• 

X 



OI 

c 


X 

ir> 

a. 

X 

+4 

3 


4- 

ro 

E 

.c 

c 

tA 

c 

c 



IB 

X 

ID 

• 



CL 

P 

•r— 

U 

05 

QJ 



•M 

o 

*r~ 


o 




4-) 

4-> 

(A 

to 

<L) 

3 


X 

•r“ 

P 

X 

tA 

u 


•f— 


£ 


• 


to 



0; 

2 



#4 

4. 

P 

03 


U 


4- 


tA 

(U 

•M 

>> 


I- 

■D 

CO 

•r“ 

O 

p 

<D 


O 



TD 

•r“ 

4- 

O 

(0 


r— 

iB 

p 


OJ 

3 

1 

P 

X 



05 


fO 

ro 

01 

P 

4- 


■M 

£1 

D. 

i~ 


• 

4- 

O 

CM 

•r» 

to 

p 

!o 


OJ 

Q. 

Q. 

4- 

tA 

ro 

C 

40 

h- 

Q. 

(U 


io 

4- 

X 




o 

fO 

o 

X 


05 

.f— 


U 

o 



3 

Q. 


4- 

O 

-M 

>, 

•r- 

o 



r“ 

■Li 

c 

lA 

3 

CT) 

-P 

•r- 

OJ 


to 

O 


Oi 




O 

to 


o 





CT 

O 


4J 

O 

• 




> 

4. 

2 

C 

to 

... 




4- 


X 

OJ 

r** 

00 

(0 

<0 

s- 

(B 

4- 

tA 


OJ 


o 

P 

IB 

o 

Cl 

O 

o 


p 

4- 


p- 

1 — 

Q. 

(B 


O 

lA 

r“ 


Li 






ro 


tA 

•I— 


C 

00 

O 

40 

0> 



O 

0) 

c 

C 


x: 

OJ 


0) 

1 

O' 

P 

5 

to 

o 


D. 


>> 

0) 

to 

Q. 

“D 

IB 

(U 

. 

u 

4. 

tA 

X 

Cf> 

c 

C 


c 


C 

10 

o 


l- 

u 



(— 

E 

OJ 

c 

3 

•r» 

P 

rH 


fD 

tA 

o 

p 


i. 

H« 

i. 

o 

IB 

r-* 

P 


0) 


3 

O' 




CO 


C 


ro 


4J 

00 

0) 

4- 

0) 

to 

C 

t — 

4- 

3 

to 


P 

tA 

tA 

c 


S- 

X 

P 

c 

X 

CM 

CL 

O) 

>> 

U 

fD 

UJ 


■o 


4- 

X 

<u 


IB 

05 

05 

ID 

tA 

0} 

o; 



L. 


•r* 



3 

OJ 



CTJ 

p 


> 

Q. 

U 

4- 


> 


HI 

Xi 

(1) 

O 

a> 


OI 

O' 

X 

o 

OJ 


<D 

P 

IB 

O 

c 

OJ 

S- 


c 

JC 


JC 

2 

o 

o; 

X 

(U 

o 

CO 

X 



05 

U 

S- 

o 

X 

o 

C3 

HJ 


JX 

1— 

■*-> 


CL 

1— 

4. 

to 


1— 

P 

P 

lA 

40 

a. 

u 

o 

p 


V-) 



28.5-DEG SPACE STATION RESOURCE REQUIREMENTS 

OTV/TMS Propellant Needs 


ORIGINAL PAGZ 
OF POOR QUALITY 



30033258 182 




As shown on the previous charts, several of the basic required capabil ities -of the Space Station, 
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realistic opportunities exist tor private investment in 
space station development — a potential investment 
scheme is outlined in our “Space Station Prospectus 


Having concluded the initial phase of this Space Station mission requirements study 
seems appropriate to look ahead to the next phase of activities. Some of the major 
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In this concept, we move progressively from technology development to full operational 
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